S )

l. AD-771 051

ATTACK HELICOPTER HIGH-ALTITUDE
EVALUATION, BLACKHAWK S-67 HELICOPTER

Gecorge M. Yamakawa, ct al

d Army Aviation Systems Test Activity
Edwards Aitr Force Basc, California

July 1972

L s

DISTRIBUTED BY:

_

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151

\— y




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



mew v v 1 N~ X

This
canc
(AR
Us A
Tes

Lad

Yilm

FOR OFFLCTAL TSR ONLY

95 6 500° 240880 o0°8 @D

) s 5

v
COCUMENT CONTROL DATA - R&D
. 0o Vo s 03 L RN TR e gt Paosatpend
ottty f-"- e 3 '
;

CoCARMY AVTATTON SYSTEMY Tt ACTIVEDRY
EUGARDS VTR TORCE oAl CALTTFORN TN 935,03

ST R BELTCOPTER HIGH=ALTEIUDY EVALEAT toX, ol ACKIIAWK S-67 HELTCOPTER

=

I S S . |
L r I .
- L LNAL REPuil < Jduly throweu 13 July 1922 N ——
CLORGE M Y AIARAWN, Prodect ot ticer LILETAM U HaRToN, MAJ, FA, S ARMY
SUBERT L0 WEN D Prodect Locineer Project Pilot
o - - e s e T o0
i -
LYt ! .LH/ — ! 8
[ T L T T o s T T ’*'T'_ I TR, %P a0 Dood
| USANSTA DnTECT No, 72-26
Cor RO O ey 72-060 i o
|—.-'- *—..n-.:'_.'..-—.'__‘-."' -‘.V CoA oot sir ves thaat s L ss sainaead
; L) L] e
i .
! A

Approved for public release; distribution unlimited.

r— R0 A 0 oSS

|- - L e 0 %o &2 9 , O
US OARMY AVTATION SYSTEMS COMMAND
ATTN T AMSAV-LIF
POCBON 209, ST, LOETS, MISSOURT 673166
e i . - s =
P AT s A hat tan st rent Mo tiviry condueted o Tins ted cvatuntion of the

perier ccee and bandbiog cowmbities o the ivorake w=07 bloelhawk helivopter at
aondenmattitate tesr Tre chartn e the period § e by haly 1972,

This cvaraation,
b requeived oy noars ol productise thieht

Civey wits performed ot Alamosa, Colorado,
At e sty alritades or b0 ro L U0 teet . Tentinge at near sca-level conditions
stratlord, Connecticut .
the pertoroance and handling qualitioes
At Bion altitade were conentiabivoanchanecd tros those reported doringe the previous
Poveattitade testine, The standard=day in-pround-cdtfect and out-of-gronnd-cf fect

ced becnn conddnicted previonste gt the contractor tacitity at
fevent s ospecitibeabt notod dn this report,

hover ceilines
ana OHy Teet,

Bove r caniean

ponnd=- AL s

alt the esticated TOW minsion

respoct ey,
Loy Wed ot

ol cremnd cf teet o 957F at
level oo W

The scea=-level,
is 21030 ponnd.
Ao altitade at
' vy the e

pross welsht of 18,700 pounds are 8800
stimdard=dav, out-otf=gromnd-¢l fect

Fhe =67 helicopter cannot hover out
the TOW mission vross weicht of 18,700
s out-ol~cromd=et Feet hover gross

velsht s 18,450 pounds. Lons of dircetional control dace to reaching the left
directional control tracel tivit in riypht sideward [Tight above 15 knots true airspeod

wits the only deticieney neted. No oshorteomings were identificd which

had not been
previonsle identificed durine the prior tests at low altitode.

Rupre 0 ey,

NATIONAL TECHNICAL
INFORMATION SERVICE

U S Departreest of Commaeren

FORM bt s AN
DD 0 op . 1473 ! I'OR 0]-‘[-‘]1'1-3__ Lol ONLY

oot on




e i d 2

e oo L S T e e il e e R L ! -
FOR OFFICTAL VST ONLY }
Nty Vst ot o0
[y LI A Lltar fe Ttyw 7
o - I O LA [ERSEN | L O t '
Litrted evatuation
Certorsance and band i, qualities
inorsnye -0 Blackhawk helivepter
Hich=-altitode toest
Densite altitudes of 7840 to 10790 teet
Unenaned
Connot Lever
San e, out o or cround ertedt
fos oy directional control
Dot feienes notaed E
wooshaorteoring. '
|
1 i
!
g
|
i
I
[}
|

FOR OFFICTAL USE ONLY

Securtty Clossification

e T (e T rpmer- oo o




E. DESCEATMER NOT OV

[

§ . . . P . . .

E fhe tindines o tids report are not to be construcd as oan official

; Deoartoent ool the Arov position wiless so desienated by othier

autaoriced docarents.,

R RODUCY N i s

il it ad

P TE  ts an 0 Mt e o 4 SRR S A e et tha e 1 0 s o e IV VP DVERFS SRS BTRNTO RSN B, oy

. gt Blosdwdel b et T WY A T 0 T TTES T e ommarrd e —eterad |
B ek bt e andinge 09 B T TR T T AT e~ Missould —H44610 .

T b o i o Ep LUk Ll - dU G Ui bl F i T ed StTtes

PATOV O TN N e, .

Tt LT e

desUron Lebe reos rt s it s no Logoer necdeds Do onot return it

Do e Uty ede et o e tods roport does not constitute an official

codor-c cnt o ool o e e o thie correrceial bhardeare and

Lo
1
]
\
EERe -4, '

L, e 8 e wrarred EARE a ra T T A A a s e

G Rt b R A AR D Lo Al R L b LR el T L L W S B Al i i B S S L i A i Sl RN G s Gt bt P b R e il ik

e

AT

LR A St

T e R A Y




; RDTE PROJECT NO. 72-26
' AVSCOM PROJECT NO. 72-26
USAASTA PROJECT NO. 72-26
3 ATTACE HELTCOPTFR HICH-ALTTTUDE EVALUATION
3 BLACPHAWK S-67 HELICOPTER
;
FINAL REPORT

GEORGE M. YAMAKRAWA WILLIAM R. HORTON
PROJECT OFFICER MA., FA
US ARMY
ALBERT L. WINN PROJECT PILOT

PROJECT ENGINELR

JULY 1972 %

vernmes! imited: 2st and '
' 10 e 'bution unllm
1077 dlSL\’l

Jul "blic release;

¢ et bg

rof - u y y
Ved for p ceady |
ApprO L. Louls, Missour&%ﬁ j
3

US ARMY AVIATION SYSTEMS TEST ACTIVITY :

EDWARNS AILR FORCE BASE, CALTFORNIA 93523 ;

il g

:

e A T LA O AT 4t T e e R A A L AL A TR AL, 527, s 65 s b4 £l I b i R it 48 s AN b0 ik can ot £, SR e g AL it By A e P & ¢ a8 I A B



——
e ¥

i 2 T U Y G O AN s AT Rt e a it il v
T R LAY O RRTRRRNCN S cest Nertiv s condueton e T
cuadoat ton o tac portorcaes and Bed Do gqaod Trie ol tae

R SRV e on oo etank et 02 Ao 0 o800 of Pl el titde e L

Pt davin tno o periodd oo b b el T e rbuation,

% § ey b e Dt ot o owen Uie P cRe Lioa, vae perior od
208 veotodorna e, at densrty altituades b 7RGS0 to 10,790 oot
c Goonear ca=bec bocondntions Bad been condancted provion i

Ll conteagctor tactlit o strattora, Connect jent.s bneont
Dectilboat b notod dn thd ropea Uy tee ertornanee and nandiing
al ot AU B o attitude wore enosentbal s wodbansd bron

oo e e ted e i the provions Pou-gititade testine, Che

Catd ard sda dn-oronmdd-cettor L aaed out=ot o vroand-eiioot hover
it e estirated e RN U YT ST S T BT S S L IY IS F T
Al RS AT I B 80 fog o000, N N B Tt ' l'l"‘&'l, .'\lx\I.".iAll"l"Ai‘l'-',
Lt de e b el Love v e s eny eedcnt de 2103 pound
. vl o tor et Dover out oos e b ctiect 0% ¥

ot ol o ar Une B o e o o et i of T A onnad s,
roend-citeci

TECRR S % (008 8, (%% e nds s Lo of direction b control
Go U e wdne o dort drcstional contred traved Fiodc 0o
it sidewand thictt o abowo 1) knotn true airsoced was Lae

cou et o neded, Do o shorteonin, cere bdentirticd which

cad et oo oreiondy Tdeativied dering Ctee prior tests oat

Ry i d e B B SN G e A, Q0 A A AR sy

e n a1

—tewian i

e




il b b b RA A Pe AR R

TABLE OF CONTENTS

ST RTINS

). e
_l_.ll_(

phlaptbe ciol,
[N | af {\lli'l o o o o o o o o o o o o 0 © o ©o o o© '
oot il fon o o o © o o o o ©o o o o o o o o o '
s v et [N o © o o o o o o © 0o ©o o o o 2
BRI S RTE NS oot . ©o o o o o © o o © 0o © 0 o 0o ©o o o 3
{ I.‘l‘.\‘it ‘ o 0 o PN . . o o o o 3
'\.‘l’i, S B R
i Cencral oo 0 0 L s L. c o o o o o o o 4
EE T T S 4
T R T O N B S P 4
4 Pl bl r Pertor anv e v e e e e e e e e 5
' TR S TP I S 8
4 Chdeward, Reanrcard e and sShoveipeed
Vorvard=1 11 b Clhoiraetoriotiess o 0 0 0 0 o . . 8

T U | |

Pl lenne s itectin s Misdon /.'.L'l'\“.pl i

;‘,“.« i ation (.l"'I‘!i.H-I\. © o o o 0o ©o o © o o o 0o 0o 0 o ]0

IO D NS B R

L
g o°fo°ffo8l@ ¢®s0 © o o 0o 0o © o 0 o © 0 © © o ©o o o ©o ©o o o o ]2
beoothaalins cualitiee Batiue seale o o 0 00 . o ... 13
. T S S S ]4
]

BISTRIEGUT Te 5

2 s e fiara b " " s ik Sib i)

e s o)



TETT IS bash et b e (o2 aal i bk G Siak

st curion Lo e e A a i inaibinad s Ak a il

INTRODUCTION

BACKGROUND

1. The 5-67 Blackhawk is a prototvpe attack helicopter designed

| and built by Sikorsky Aircraft Division (SAD) of United Aircraft

' Corporation under an in-house funded program independent of

auy military requirement. The design phase was initiated on

20 November 1969 and construction began 15 February 1970. The

tirst flight of the $-67 was on 20 Augnust 1970. The US Army
Aviation Systems Test Activity (USAASTA) was tasked by US Army
Aviation Systerms Command (AVSCOM) test request (ref 1, app A)

to conduct an evaluation of the $-67 helicopter to support

the Attack Helicopter Requirements Evaluation (AHRE) being
performed for the US Army Combat Developments Command. Low-altitude
test results were published in USAASTA Project Report No. 72-09,
July 1972 (ref 2). Further testing at high altitude was subsequently
requested by AVSCOM Test Directive No. 72-26, S Julv 1972 (ref 3).

TEST OBJECTIVES

2. The objectives of this test were to evaluate the hover

performance, level f{light performance with the landing gcar
extended, and sideward flight characteristics of the $-67 helicopter
at high altitude.

DESCRIPTION

3. The $-67 is a tandem-seat, twin-turbine, armed helicopter. ;
It incorporates five-bladed main and tail rotors and is powered :
by two T58-GE-5 turbine engines. A wing provides additional :
lift and attachment points for external stores. The wing panels §
have speed brakes to control dive airspeed and increcase deceleration
cepability. The main rotor blades feature swept tips designed §
to enhance high-speed capability. A stability augmentation

system (8SAS) and a feel augmentation system (FAS) are incorporated

to improve handling qualities. A detailed description and photographs
of the S-67 are contained in reference 2, appendix A.
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: SCOPYE OF TEST
Go the sikorsies sond v evalnated to deter ine biivh=al Ui tude

1 poertorsance and hanaling qualiticeo dich-altitnde tests were

4 R 0 Y

F condncted gt Alarosa, tolorado, Cticlhd clvvation 7535 teet)
durine the poriod & to T duly 19720 These tests required 5 hours

1 ol productive Cligqnt tioe, arh ol whied wo
4 Lhe ioan contignration o exnternal stores) al the test
Ao in table T tEmd o qualiticy wer
to the applicable roguirenonts ot wmilitar:
:' SHEH-SH0 T (red 4, app A) . The tlhicht re
k Pivitatic s

the pilot’s

.l\'l'l'ﬂ.',:‘l iniwed in

conditions

coaluated with respect
specitication

trictions ad overating

applicable to this cvaluation are contained in

cihoecklist frer 5) an '

codificd e tne watetv-=ot=T1ight

i o lease (rer G
fable 1. Test Conditions.
|
: S L ~oniual
sondnal owinal L
. . rin, Kotor
L i Gros.w Densitw ) .
: Ivpe ot dest o s . i talilorated f\,;)L.'L‘(l
$ | ul‘ll;'l'll Al Lude 08 L
3 (1) () S poecd (rpe.)
(ki)
. 1,450 7,830 199
Hover .
T Lo to Zero to
e J g 1 v 5 . . P
! 18,860 s,119 213
i o 53
! Level 1livi o
el e 17,0273 10,794 to 211
porloersance 150
Zero Lo
40 (fed)
Zero Lo
Sideward and 8,050 35 (left)’
rearward gt 16,750 to = 211
perliorsimee 8,380 Zero to
15 (right)’
Zero Lo
30 (rear)’

l(lentur—ul'---,u'uviL),' range:s FS 27401 to FS 274.5 (aft).

Clean contiguration: no cxternal stores.

“In opronnd efTeet (10-foot main landing gear height),

Out of wround ctfect (100-foot main landing gear height).
‘Knots true airspeed.,




METHOD OF TEST

5. Lstablished flight test techniques and data reduction procedures
were used (refs 7 and 8, app A). The test methods are briefly
described in the Results and Discussion section of this report.

A Handling Qualities Rating Scale (HURS) was used to augment

pilot comments relative to handling qualities (app B). Data
reduction techniques utilized are described in reference 2,

appendix A.

6. The flight test data were obtained from test instrumentation
displayed on the pilot and copilot/gunner panels and recorded

on magnetic tape. A detailed listing of the test instrumentation
is contained in reference 2, appendix A.

CHRONOLOGY

7. Chronology of the S-67 attack helicopter evaluation is
as follows:

Test directive received 5 July 1972
Test started 8 July 1972
Test completed 13 July 1972
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RESULTS AND DISCUSSION

GENERAL

8. A limited cevatuation of

the perforrance and handting: qualities
ol

the So67 helicopter was pertorzed at bigh altitode in the

clean conticuration. Lzcept as specifically noted in this report,

the pertormatee and ivmdline gnatitics vore cosentially uncelanged
troer those reported during previons low-altitnde testing. The

standard=day in-qround-cifect and out-ol-sround=effect hover
cetlinegs af the ceativated DN mission wross weient of 18,700 pounds
are 8BR300 and 3500 fect, respectivedy, The mazivan sca-level,

standard-das vt=of=vround-cffect hover cross weisht

Phe S=67 helicopter connot hover ount of pround oftect at 95910
At oany altitode at tie TOW mission #ross weisnt,
on g YT dar, the coasir
el ot ie TR G50

is 21,340 pounds.

Al en level
s ont —of—sround-cl et hover
peands. Loss o dircet ienal
redoning the left dircetionnl control
tiicht above 15 fnot -

CrOnS

control duce to

travel timit in ripght sideward
Lruc agivspeed is a detivieney. No additional
shorteoninegs were identilicd which

had not been previonsly reported
in reterence 2, appendis AL

PERFORMANCE

Hover Performance

Y. Low-altitude bover performance tests are desceribed in paragraphs 11
and 12 of reference 2, appendisz AL High-altitude in-ground-cfifect

(1GE) hover testing was accomplished using a tether line anchored
to a concrete deadian to provide a 10-foot main landing wear
netghit. A eatibrated load ccll was installed

betveen the bottom
of the cable and the deadnan to measare

cable tension. A two-axis
accelerometer was installed in the load c¢oll to provide a cockpit
presentation of cable anyle information. The data were recorded
at stabilized load coll readings with ceny ne torque values up

to the masivan aval lable, as poverned by turbine inlcet temperature
Timits, In-prommd-cffect lover tests wvere conducted at an average

sross weight of 18,250 pounds within a rotor speced range of 200 to

213 rpw. out-of-pround=-cf fect (OGE) hover testing was accomplished
using the free=ITight hover technique due to the lack of sufficient
cngine power to permit Lifting of the tethered hover cable,
Out-of-pround-ctfect hover testing could only be accomplishud
during carly morning, low-temperature conditions, Constant altitude
(100-foot main landing gear height) was maintained by reforence

to the radar altimeter, and a steadv position over a spot on

el el

wnax
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the ground was maintained by visual reference cues. The OGE hover
tests were conducted at an average gross weipht of 16,630 pounds
within a rotor speed range of 199 to 213 rpm. Results of the
high-altitude hover tests are presented in figures 1 through 7,
appendix C, and summarized in table 2.

Table 2. Hover Performance.

. Hover Weight Ceiling
Temperature Hcightl (1§) [ (ft)%
, 18,700 8,800
| 1GE
] 23,700 Sea levcl
] Standard dayv
7 18,700 5,460
OGL
21,340 Sea level
18,700 2,300
: 1GT
A 20,520 Sea level
: Hot day (95°F)
3 18,700 Not possible
1 OGE
i 18,450 Sea level
‘In grouund effect (10-foot main landing gear height).
: Out of ground effect (100-foot main landing gear height).

10. Tail rotor performance characteristics are snown in figures 4
through 7, appendix C. Figures 6 and 7 compare the nondimensional
tail rotor performance at near sea-level conditions and at high
altitude. Although it appears that the gradients of tail rotor
thrust coefficient versus tail rotor power coefficient increase at
high altitude, indicating that the tail rotor is less efficient at

high altitude, there are insufficient data available to conclusively
substantiate this trend.

Level Flight Performan:e

1. Previous level flight testing at low altitude is described

in paragraphs 13 and 14 of reference 2, appendix A. lLevel flight
performance tests at high altitude were conducted to determine
power required and fuel flow as functions of airspeed. In addition,

specific range, long-range cruise speed (V . endurance )
P ge, long-rang 1 Vo uise)® !

)

>
g s,
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speed (speed at minimum power required for level flight), and
maximum level flight airspeed at takeoff pover (Vi ..) were determined.
Data were obtainced in stabilized level flight at incremental
airspeeds from 63 knots truce airspeed (KTAS) to Vinax- The drag
effects of the landing gear were determined by repeating this
test, with tiie landing gear extended, over the airspeed range
from 80 to 124 KTAS. A constant gross-welgiit-to-density ratio
(W/5) of 23,630 pounds was maintained by increasing altitude
as fuel was consumed. Tests were conducted at the conditions
listed in table 1. The results of these tests are presented
nondimensionally in figure 8, appendix €, and dimensionally in
figures 9 and 10.

12. The increasc in equivalent flat plate area for the gear-extended
configuration is presented in figure A. The highest equivalent

flat plate arca increasce of 9.5 square feet occurred at 124 KTAS.
Figure B presents a comparison of the level flight power required

for the clean and grar-down configurations at standard-day conditions,
a 7500-foot altitude, 211-rpn rotor speed, and a 18,700-pound

gross weight. Retraction of the landing gear at 124 KTAS (maximum
gear-down speed) vielded an increase in airspeed of 13 KTAS.

A comparison of level flight performance at sca level and at

7500 fect is presented in table 3.

FIGCURE A
CHANGE /N LRUIVALENT FLAT FLATE AREA

§ DUE 7O CONFIGURAT/ION CHANGE S

% ":\ ROTOR SAELD =211/ RFPAT

T CG LOCATION =27#8/M (4F7)
NEIG

A

3

N /0

R & B

N /Cca/

N & 5 =

A D/<r\_ L

N X y LAWO/N G |GEA R BXTENDED
RN _--70 COWF/6 URAT/ON
e

33

NN T

NNV s 106 /120 /t0
A

~

TRUE AIRSPEED ~ AKTAS

Sepm ooy Sioehoa

Syt

P
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SPECIF/IC RANGE
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GROSS cé PRESSURE OAF  moror . APy S
WEIGHT LOCATION ALT77U04 SPLELED Cr  CONFIGURATION
8 ASH, AFr AL ARPA

18700 RIE2(A*Y) 7500 a./ £/ Qo098 CLEAN

o./%

0./@2

A\
~
AN

S
)
-

2800

L4900
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§

1600

/200
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table 3. Level Flivht Perforsance .,
Altitude ) Sed Toeveld ‘ /‘,‘)(,‘\')
: — — SR { S b
.94 e ospecif e range (DANPP) (U R A Y
; | et o SN
: Lons =ranse eruise speed (RTAR) | b I 14
! . — e e e e e e e I - 4 B ]
1 adrspocd tor v trane endurance (IMTAR) 79 %5
b I . . e e S - O
1 Sirsapg cd at nor al orated pocer Ve (0 AS) 17 : 1/
S - e . — e i S g § B [T R
Sirspoed ot takeott power LS A R o

Thross owWeishts Is 7000 pomnde.

Rotoar speca: 201 rpa,

Conter-ci-ravity Tocation: Fxs 274020 (ar ).
Cloan contiaration: ne cxteraal store
Tiranstiassies licdt,

sideward, Rearward, and Slow-Speed Forward Plight Gharacteristic:,
Vi, revious testing o the sidevard and reqarryacd P 0 chiaracteristices
at low altitude is described in paracvaphs 36 and 35 ol reterence 2,
anpueadiz A Sidevard, rearvard, and slovespecd Torward f1icht
codaractorintivs were investicated at bigh altitude by stapiliving
toe abreraft at increrental airspecds up to tie Tirits dolined
beothe sarety-or=1light release or at the atreoced recuiring

tull deflection of the eritical control. High-altituade tests

were conducted at a constant radar altincter heivhe of 25 Lot

at the conditions listed in table 1. Alrspecd was maintained by
retuerence to a pace veiticle cquipped with calibrated specdonetoer,

Pa. tich-altitude 161 rearvard and slov-specd torvard f1i;ht test
results are presented in rioure T appendix €0 Piteh attitude

and control positions were cssentially similar to those documented
durin,: low-altitude cestine. Rearwvard and slov-specd foraard Flighe
were casily accomplished. The rearvard and slow-specd torward f1ight
charactueristics were satisfactory.

Gere. T
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. Hich=-altartade 101 Sideward Fight toest rooit e e s ledd
i Fivuare 1, appendic o Lateral contead positiocn - liaa co tre
hover to the wasminnn sigeward velocity aebioved were mout rat to

s dahtle stable (Tateral control displacemeac 1o the aspon tion

ot I.li?.’ll[)- Above 25 RTAS to the lert and 5 2045 to Loe it "

the lateral control position yradicnt was cooantiodle aeacral,

Phe masioars Tongitadinal control displacerene o Tow dncbos fre
tire hover tric posdition occurred at g 30-Ktar Tort - ndver bt livht,
e directionsl control position changes with lateral f1ichit specd
were staple, ewcept near 5 RETAS in Tert ccidevard i e, e

a lishie cradient reversal o occuarrved, The revercal Jdid not o aade
the pilot's ability to stabilize at that air e, Lot sddewar
Plicht woe casidy acconplisacd to the envelope Tioit (35 ®KTAN).

i

Riaht stdevard tligsht was readily accorplished to aseros el

15 KTAS. At 15 FKTAS, the marionn: stabiliced richt =8dveand 30 ia
airspeced achieved, pilot worlload was v o dle increaned. A hown

in tiqure 12, at 1y i di vicht sidevsnd b b the 1ot dircc tional
coatrol pedal was only oS anels (12 pervont vt ontrel trascel)

Pror the Liedit or teavels At thin Ph=knot vi oo v oa sy,
dircetional control wmotions witiiic 6 porconr of tae Lottt G tivual
control step produced no noticceable alroratt resporne ol trerctore
onlvy 004 incli (b percent) of cide tive contood v ob s avai lab b,
The maziners attainable steadv=state richt sidacvard specd ot 15 LA
failed to mect the 395=knot wminivos requiresent ot paragraph 3.03.2
of MIL=H=85014. The requircuents of parasraph 3036 of MEL=11-85014
cre not et dn that hovering turns over a spot on the wround

.
s

could not be accouplisied in winds over a 15-Loot velocitye, Stabidized
richt sideward tlivht was dittvicule at 15 2TAS and could not be
achicved at hicher peaadss Above 15 1Ay with tall lTeft directional
control aprlicd, the tosce or the aireratt rotated uncontrol Tably

to the righe (HORS ) o The loss of divrectional control within

the allowable tlishit cavelope, due to reaching the Tert divectional
control travel limit, in ripht sideward vliyht al oo T oiAs s

a deficiency wirich must be corrvcetod,
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CONCLUSIONS

[T Y

oo e tollowing conclusions were reached upon corpletion of
testing:

a e e oaelicopter cannot hover OGH ot Y5°F ac the

estimated
Sdssion crors weisht (para Yy,

S Retraction o the lTandine coar o 124 000AS Goae bnar peear-down

speed ) reculted Tnoan inevease dinoairspecd o T3 ITTAS (para 12).

coovne vmd e qualics deticieney was obrerved darine these
Bon—altitade tests. sxeept tor tods deticienes, the hondling
andlities at e altitade vere essoentially the sare as observed

At Tow altitude. S0 storteorines wore noted vhich had not been

reported darine proevioas testing at loc altitade.

DEFTCTEICY AFFLCT LG

SIS TN GO0 LTSI

17, Corvection of the tollowing deiicivecs is mandatory: loss

vt directional control withiin the allowable Hivht envelope due
to reavhing tice Teft directional control travel Timit in right

sideward Plivnt above 15 Kias GRS 10) (para 15),

SRS TR OIS O N DCS D I L P RN

T8, within the scope ot this test, the S=67 helicopter tailed
Lo vwet the tolloving regoirerents of the wilitary soceification,
S =h=s50 10

. Parasraph 30302 —= The 1DD=0TAS masivoem at tainabl

in ~idevard fTisht faitled to meet
(para 15).

airspeed
the 35=knot minirur requirernent

b. o Paragraph 303,060 -= novering turns over a ospot oconld ot
be accomplished in winds over a 195=RKTAS velocity (para 15).

10
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20, Loss of directional control in right sidevard flight above
15 knots nast be corrected (para 17).
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